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Abstr a ct
.
Itw a s syndle丘callyre e由 皿inedfortw o7rlang O V e are abetw e enthetr opic sa ndsubtropics
也atin divi dualc ategorie s o n m a ngoveands u rr ound ings o c c upiede a chdistinctivepo sition in
血e也r 館dim e n sio n alspa c ewi dlthre eba nds of T M data of La nds at5. Fr o mthe re e x amin a也o n
of the res ultsin v e stigateds epa r atively･ si mi larities o nthe spac e o c cupation fo r si mi lar
c ategories w e r epointed outl Furhe rmoreit w a s e xplained fr o mtheview pointoffore s&y that
thediffe r e n c e ofte ndencyfor a rra nge m e ntofpoints w asdepe nde nt o nthe diffe re ntstate of
m a ngr ovefore st.
I. IntrodtICtion
n e m angroveis o ne ofthe m o stimporta nta nd fragile e c o syte m inthetropic al and
s ub廿叩icalc o a stalregio n sI Dw ellersin s u ch ar ea a re usual lydepe ndento n the m a ngr o v ein
variousdegre esfordleir ne eds･ Ithasbe e n a r eliable s ub]
'
e ctof localandtradit o nalus e sfor
the m･ But re c e ntlyithasbee n m ade atargetun r e strained, unc o nsidered a ndhar sh utili2a也皿
be c aus e of thehighproductivityandge ographicalfe atur e sto e ntera nd develope a sily. Itis a n
u rge ntn e c e ssityfor r estrain ed,s u staiTlable a ndeffe ctiv e utilizatio nof m uldlateralpoten血1of
lnangr O V e a r e atO establish m a n age m e nta nd c o ntr ol m ethods 0n this e c o syte m. Re mote
s e nsln81S e xpecteda5 a n ef 触tiv ete ch niquefo rthat.
Al dlOuBhs eparatio n of m a ngrove as a c ategoryfro m other vegetation and land-useb,pea
thro ughse v eralrem ote se nsing pr ocedur e s 0fsatelhtedatahasbe en de s cri bed inm anypapers,
r epo rts o nthe w ay to clas sify m ango veinto s o m ec ategorie s a r efe w. Itbe com e sto tx:
r e c ognizedthat the cla ssification of m angr ov einto s everalcatego rie sis impo rtantfor
considemble m a n agem e nta ndc o n廿olofit.
W eha v einv e8tigated the stru cture ofs atellitedatato c olle ct funda 皿 e ntal in fo rm atio nfor
effe ctiv e clas sific ation･ re as onableinterpretatio n of cla ssifiedr esults a nd better understand ing
the m e cha nis m and ba ckgrou nd of clas sific ation on m aJlgrOVe and surrou ndi1gS･ Disbibudon
of T M data of Lands at5inthethreedim ensionalspac ewith thr eebands hadbe en investigated
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fo r m angr o v e and strr ou ndings in hio m ote
bland, Ok ina w a a nd Ma ndah ar e a,Su m ater a
(Sato etal., 1993and Dwietal. , 1994).
h dlispaper, inves也gatedresults‾m e ntio n ed
abovever e c ompa ratively dis cussedto extr act
si mi laritie s fo r m a ngro ve ar e abetw e e nale
tropic s a ndsubtropic s.
2. Data a ndLstudLy area
■ ¶1e data us edin th is pa:per n e v erbe e n
ne wly c olle cted. T he r e s ults examin ed intw o
paperspre s e nted u rltiln o w(Sato etaL, 1993
and D wietaL
,
1994), wer e synthetic ally
investigated her e. Us ed T M data of Lands at5
inthe pap 郎 had bee n a cquir ed on 25 April
1990for MandahaLldo n24 August1 984 for
むiom otels. .
On e ofstudya r e aw asMa ndahare ainthe
e stu ary of dieh der agiriRiver,Su m atera and
也e othe r w asIrio 皿 OteIs.,Ok ina w a a ssho w n
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l l. Mandah ar e ahy s o uth 30km of
di e equatO r and Irio m ote ls･ w asloc atedno rth
'
90 km oftheTropic of Ca n c er･
In M and al1, a m a ngr ove C OnC eSiion ar e aw a s e stablisheda ndhad be e n m an ged a s a
produc也onfore st of chip w o od for pulp･ R hiEOPho71a LPぬ血血 pr edD minated inthis ar 飽 ･
Ardfic alsta nds w e r e alm o st c ove red with th is species,butnatt ualr egener atedstands almo st
c o ntained mixe s ofR. q? 肋 with R･ m u c7107Za払 B hgzde n spp･ , Ce n
'
opg spp･, Xylo I
c a7Pu S SPP. , NJPa｡触El
'
- Lg a nds o o n･ Tr e eheightinatypic alma:ture starlqWa s appr o xim ately
30m . Nipa(NiyPa Putic a7Lg)hadatende n cyto m akelarge com m u nity byi垣elf･
IrioTnOtels. held 77% (446 ha)oftotalm angr ovear e ain Japa n. It w as c o n sideredtht
there w as no re m a rkable cha nge anddistu rban c ein m a ngro v ea reabec a us ethisisla nd w a s
alm o st inside of a n ationalpa rk. R. sb'la g a and B. g ym n on lhiza predo 血 ated in th isisla nd
and minor m a ngr ove spe cie s of Avic占n nia mark , Son ne,aぬ alba, Lum nitEe r arac e - a,
勉 ndelkl C a ndel, 戯 c o e c aJ勿 agaLbcha w e redistri buted･ T hese miL10 rS野Ciesdidn ot ∝ 叩 ied
signific ant are afor re m ote se n slng･
3. M ethod
An m ethodto c o mpare s o m efiguresin tw opaper s m e ntio n ed abo v e w a stake nfor
extra ction ofsimilarities of m angrove ar e abetw e entw o studyare a. Inthefigu res, C C Tc oLlntS
of samplepixels pickedtipfro m e a ch c ategorized area w er eplottedatthethreedim ensional
c∝ )rd inate s c orre spond ing withc omb ined 也re ebands･ Al 血ough也e way of th inkingfo rdl e
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Fig. -2Av erage of C C Tc ounto n sixbandsfore ach c ategories
figures- a s slighuylikethe m uld le v elslic e cla ssifier,thefo r m e rto okinte restin thedegree of
sadl eringo r s c attering plotteddots anddiedirecdo n o
rterlde ncyfo r arrange m e ntof the m ･ di e
utterdid血ter estinthr esholdvalu e ofcla s sific a丘on.
Fo rMa ndahc ategories wer e s eta s s even of m ango v e1I m angr o v e2, m a ngr ov e3 I nipa･
la nd vegetatio n, m ud flata nd w ate rsbe c a u s ethe s epar atio n wi thstand state w astho u9t
appuc ablethan withSpeciesfor m angrove. MaLlgr O V e1 c orrespondedto an oldrichstand･
m angr ove2 didto a r efore sted ine r mediate standand m a ngov e3didto refo r e stedyou
ngand
po o r sta nd. For hiom otethey w e re s et a s six of dominantsta nds of R･ 呼los a and B･
Bym n O T71him , la urelfo r e st, s w a mpy gr a ss･ m ud flata nd w atersbe c a u s et
he zon atio n oftw o
specle S W a s Clearfo r7n a ngr O V e･
4. Re sults a nd Dis c u 舶io n
The a v e r age v alu es ofC CT co u ntinsix bandsfo r e a ch ategories w er esho w ninparalle
fo rtw o Study are a a 5Fig･ -2･ Fo rMa ndah the valu e s w er eg n e rallysmalerbe c a u s e of 也e
differ e ntfo rlatitude,s e as on , tizTl eand alevelofrefle ctan c ein 血e wholesc e n ebetw e en tw o
studya re a･ A 地oughtheteqde ncyfor v eget血 氾alc ate80ries wa Balm o stsi mi 1ar･itw as slightly
differentfo r mud flat and w ate rs. It w as c onsideredthatthe r e as on w as dependent on 也e
a m o untofsuspended lo ad, w ater c ol r a nd thedegree bfr ela丘o nbetw ㊦軌 rnud flatand 也etide.
Four e x a 血ples
■
of diag amfo rdatadistributio nh the也r e edim e n sio nalspa c ewith 血r e e
ba nds w er e Sho w n a sFig. -3in parallel. Itw a s clea rlysho w nin the upper r ow dl atdie
dis出bu也o n r a nge ofpointsfo r mud flat w a s r e m arkable sepa r atedwith the othe r c ategories
fo r M a ndah･ It w a s a s s u m eddi pr obable s a mplestodistributedinthe spa c ehadnott㌍e n
c o皿e cted in th is c ase. Ass u ch int m ediate s a mple sw er e c one cted in Irio m ote, a dire ctio n wa s
r e c ognized fo r arraLlgem e nt Ofpoints o n mud flat and w ater sI There w er erq)1a c em entof
disbibutedr a nge ofpoints on m udflatand w ate rs, andre markablediffere ntin CC Tc o u lt evel
of band3 on mud flatfo rtw o study are a what w asprobablydependedo n the diff肝 erlt
c o ndi滋o n sm entio n ed abo v eparagraph･
In the sec ondrow , v egetatio n alc ategorie s o c cupiedcle a rlyhigherdisbibutedr a ngefor
baLld4o nboth ar e a a nd al1c atesorie s w e r e c o mm o nlya rra nged ino n edir e ctio nforb and2and
3. Asit could be e stirn atedthatthe r a nge of m udflatin Ma ndah als o w a slo c ated o n也e
exte n sio n of 也eline, the existe n c e of highcorrelationbetw e e nband 2and 3w a s s ugge sted.
There w as a cle ardifferentdir ection ofpointarrange m entbetw e en w aters 0 r m tld flatand
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v egetado rlalc ategoriesforba nd3and 4 inthe thirdr o w･ ¶lis m atterw as c om montObotha re a.
Fbrthe m o 托血erem a rkablegap ofpoint a m ge m e nt w as r e c ognized betw e en m a ngrove and
landv egeta6o n includinglaurelfore stforband 5･ Thedis出butedra ngesofnipa a ndsw a mpy
grass w erel∝ ated betw eentw olaye rsfo r med with theboth 打r a ngem entS. It w as co n sidered
that thediffe r e n c eaTrlOng 也e mforband 5w a sdepe nde nt o n thedegre e oftheir relation with
廿1etide.
h 血ebotto m ro wthe arrange m ents w ere e asilyobs erv ed forba nd 4and 5. Thedir e c也皿 Of
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point atT aJlgem e ntSO n W aters Or m ud flat w a s slightlydiffer entbetw e en tw o a r e a. Fro mthis
m atter
,
itc ouldbe as s u m edthatthege n e raldata o nthe m w er alm o stdisbibutedin 也ede血1ed
range witha rra nge m entsindicated in theboth dia8ram Sdepend hgo n血etide andc o nditioLIOf
w aterqu ality･ Al tho ugh the in dic ated le v elof C C Tc ount o nlaJld vegetation in Mandahand
la urelforestin hiom oteforband 4w a s slightlydifferent, thetenden cyofpointarr ange me nts
w a s almostsimilar･ ltwas Veryinte r estdlattw o C atego ries ofnipa and sw a mpy gr as s o c c upied
clos epo sitio n･ Al thoughrnango v ein dlebodlar eat∞ O C C uPiedn e arposition,thedire ctio n of
poin tarr a nge m e nts w as opposite.
Irl the investigatio n a sdes cribedabo v e, w ehav ereferr ed to s e v eralsimi larities a nds om e
diffe rentfo r m angro ve andsurr oundingsbetween Ma ndaha re a and Iriom otels, ･ To m ake也ese
m o re cle ar, tw odiagr a ms on thelo w ertw o r o w sinFig. -3 w er e o v erlap pedfortw oare a and
也epointa rr a ngem e nts w er edr aw na B So m e m odels. nl edi喝r amS W er e Sho w n a sFig･ 4
W e c oulde asilyfin d thesi mi larities on thedatadistributio nin 也e 也reedim ensio nalspa c e
fro m Fig･ 14･ Ea ch c ategorie scould bedivi ded intofou rgr oups of w aterand m ud flat, nipa a nd
s w a mpy gra s s, 1aLld v egetation and laur elfor e st, a nd m a ngro v e. It w a s sugge stedthatdi e
si mi 1ar由tegorie sbetw e e nthetropics andsubtr opics o c cupiedn e arpositio n eve nif the c orlte ntS
such as spe cie s a nds机ICtur eW er ediffere nt･
F inally the itnpo rtantdifferent on m angro v ebetw e e nMa ndah a nd hio m ote m u stbe
des cri bedhere. T he signific arltinform atio nhasbe e n e紐 a cted fr o mit. Fo rba nd 4a nd5, 也e
pointar rangem enton mangroveinhio m otesho wed aplus c orr elation anditin Mandah dida
mirllJS C O rr elatio n.
Gene ral1yin hom otels･ , R s&la g a a spione e r speciespr edor h ated in the s e a w ardstand
andB. a/m7W nlhiz adidin thela nd w ard sta nd, and thele af-bio m a 5Wa S 血 Qre rich in the tte r
血an diefo r m e r. Al tho ugh unde rrl at∬alc onditio 雌it w a s c o n sider edsuchstate w as si mi 1a rin
Ma ndah, the a ctualsitu ation w as oppo sitebe c aus e of thattherich fore stbelt w as r e main ed in
血e s e a wa rdside andfor estryoper ado nw eredo m ein thela nd w ardsidefro m thevie wpointof
fore stc ons e rva也on. So opposite state wi th hio m ote w as a s s u m ed in Mandah.
5. CoJ)Clu sio n
Fro m thisirIVeStigation s e v er alsimilarities and
■
s o m ediffer e n c ebtw e en thetropic s and
subtr opic s o nT Mdata of La nds at5 for mangro v e a r e aw e r e extra cted･ It w a s cle a rlypointed
out that there w e r e signific ant in fo rm atio nto relate with the sta nd state o rfo r e stry
circu mstanc e s. T his m atter sugge sted highpossibility ofr e m ote s ensing to find detailed
effe ctivein fo rmatio nfo rm angrove are ain 血efutw e･
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